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DETAILED ACTION 



Response to Arguments 

Applicant's arguments filed November 13, 2006 have been fully considered but 
they are not persuasive. 

With regards to applicant's assertion that the previously applied prior art 
reference to Beasley, US 4,387,954, fails to teach that a property of the D-shaped 
portion changes in response to the measurand, examiner points out that in column 2, 
lines 8-15 and in column 4, lines 3-16, Beasley teaches that evanescent wave coupling 
property of the D-shaped portion changes in response to the measured pressure. 

With regards to applicant's assertion that Beasley fails to teach that a refractive 
index of the layer changes in response to a change in the measurand, examiner points 
out that in column 2, lines 8-15 and in column 4, lines 3-16, Beasley teaches that the 
layer is compressed in response to a change in the measured pressure. Such a 
compression of the layer would invariably alter its refractive index. 

In response to applicant's assertion that Beasley fails to teach strain applied to 
the D-shaped portion, examiner points out that in column 2, lines 8-15, Beasley teaches 
that pressure, or strain, is applied to the D-shaped portion. Although the D-shaped 
portion is not significantly compressed as the interleaved film is, Beasley clearly teaches 
strain applied to the D-shaped portion, which directly leads to the compression of the 
interleaved film. The strain of Beasley is not directly applied to the interleaved film but 
to the D-shaped portion. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Beasley. 

Regarding claim 1 , Beasley teaches an optical sensor for sensing a measurand 
(Figure 5 and column 2, lines 8-15, column 2, line 52 - column 4, line 16, column 4, 
lines 25-45), comprising: an optical waveguide (10A,10B) having an outer cladding 
(14A,14B) and at least one inner core (12A,12B) disposed therein which propagates 
light (column 2, line 52 - column 3, line 16, column 4, line 25-45); and a D-shaped 
portion of the optical waveguide having a generally D-shaped cross-section (10A,10B), 
wherein a property of the D-shaped portion changes in response to the measurand 
(column 2, lines 8-15, column 2, line 52 - column 4, line 16, column 4, lines 25-45); and 
a layer (24) disposed on a flat surface of the D-shaped portion, wherein a refractive 
index of the layer changes in response to a change in the measurand (column 3, lines 
25-44). 
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Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beasley in view of Hartman. 

Regarding claim 3, Beasley teaches the limitations of the base claim 1 . Beasley 
does not teach that the measurand includes at least one of the members of the group 
consisting of heat, humidity, light, electric field, magnetic field, and chemicals. Hartman 
teaches an optical sensor wherein a refractive index of a layer changes in response to 
at least one of the members of the group consisting of heat, humidity, light, electric field, 
magnetic field, and chemicals (column 14, lines 41-59). It would have bee obvious to 
one of ordinary skill in the art at the time of the invention to modify the sensor of 
Beasley with the measurand of Hartman. The motivation would have been to expand 
the functionality of the sensor. 

Regarding claim 8, Beasley teaches an optical sensor for sensing a measurand 
(Figure 5 and column 2, lines 8-15, column 2, line 52 - column 4, line 16, column 4, 
lines 33-45), comprising: a first D-shaped waveguide having a generally D-shaped 
cross-section (10A); a second D-shaped waveguide having a generally D-shaped cross- 
section (10B), wherein the first and second D-shaped waveguides are optically coupled 
together (column 3, line 24 - column 4, line 45) and wherein a property of at least one 
of the first and second D-shaped waveguides changes in response to the measurand 
(column 2, lines 8-15, column 2, line 52 - column 4, line 16, column 4, lines 25-45); and 



Application/Control Number: 10/756,183 Page 5 

Art Unit: 2883 

a layer (24) disposed between the first and second D-shaped waveguides (Figure 5), 
the layer capable of changing thickness in response to the measurand (column 2, lines 
8-15, column 4, lines 3-16). Beasley does not teach that the measurand includes at 
least one of the members of the group consisting of heat, humidity, light, electric field, 
magnetic field and chemicals. Hartman teaches an optical sensor wherein a refractive 
index of a layer changes in response to at least one of the members of the group 
consisting of heat, humidity, light, electric field, magnetic field, and chemicals (column 
14, lines 41-59). It would have bee obvious to one of ordinary skill in the art at the time 
of the invention to modify the sensor of Beasley with the measurand of Hartman. The 
motivation would have been to expand the functionality of the sensor. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Beasley 
in view of U.S. Published Application to Bailey et al., 2002/0197037. 

Regarding claim 6, Beasley teaches the limitations of the base claim 1. Beasley 
does not teach that a transverse outer dimension of the waveguide is greater than 0.3 
millimeters. Bailey teaches an optical sensor and sensing method comprising a D- 
shaped optical waveguide (Figures 9-13, 15-17, 20-22, and 24), wherein a transverse 
outer dimension of the waveguide is greater than 0.3 millimeters (page 1, paragraph 5). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to incorporate the transverse outer dimension of greater than 0.3 millimeters, as taught 
by Bailey, in the waveguide of Beasley. The motivations would have been to improve 
packaging, reduce losses, and resist damage (Bailey, page 1, paragraph 7). 
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Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Beasley 
in view of Hartman as applied to claim 8 above, and further in view of U.S. Patent to 
Bergh, 4,386,822. 

Regarding claim 9, Beasley in view of Hartman teaches the limitations of the 
base claim 8. Beasley also teaches that the first D-shaped waveguide has at least one 
first inner core (12A) disposed therein which propagates light (column 2, line 52 - 
column 3, line 16, column 4, line 25-45) and that second D-shaped waveguide has at 
least one second inner core (12B) which propagates light (column 2, line 52 - column 3, 
line 16, column 4, line 25-45). Beasley does not teach that the waveguides propagate 
light in substantially a few spatial modes. Bergh teaches an optical sensor comprising a 
D-shaped optical waveguide (Figure 2) wherein the waveguide propagates light in 
substantially a few spatial modes (column 1, lines 43-57). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to propagate light through 
the waveguides of Beasley in substantially a few spatial modes, as taught by Bergh. 
The motivation would have been to increase the bandwidth of the propagating light. 

Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Beasley 
in view of Hartman as applied to claim 8 above, and further in view of Bailey. 

Regarding claim 1 1 , Beasley in view of Hartman teaches the limitations of the 
base claim 8. Beasley does not teach that the first and second D-shaped waveguides 
include a plurality of cores. Bailey teaches an optical sensor and sensing method 
comprising first and second D-shaped optical waveguides wherein the first and second 
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D-shaped waveguides include a plurality of cores (Figures 20-22). It would have bee 
obvious to one of ordinary skill in the art at the time of the invention to include the 
multiple cores of Bailey in the waveguides of Beasley. The motivation would have been 
to increase the number of waveguiding paths (Bailey, page 1, paragraph 9). 

Claims 12, 13, 16, and 19 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Beasley in view of Rowe. 

Regarding claim 12, Beasley teaches a method of detecting a parameter using 
an optical sensor (Figure 5 and column 2, lines 8-15, column 2, line 52 - column 4, line 
16, column 4, lines 33-45), comprising: transmitting light through the optical sensor 
(column 2, line 52 - column 3, line 16, column 4, line 25-45); exposing a D-shaped 
portion (10A, 10B) of the optical sensor to the parameter (column 1, line 54 - column 2 
line 7, column 2, line 52 - column 3, line 23, column 4, lines 33-40), wherein the D- 
shaped portion provides a change in one or more properties of the light transmitted 
through the optical sensor in response to the parameter (column 2, lines 8-15, column 
4, lines 3-16); and detecting the one or more properties of the light transmitted through 
the optical sensor as a measure of the parameter (column 2, lines 8-15, column 2, line 
52 - column 3, line 24, column 4, lines 3-16, 33-40). Beasley also teaches a strain 
applied to the sensor (column 2, lines 8-16, column 4, lines 3-16). Beasley does not 
teach that the strain applied to the sensor changes a polarization of the light. Rowe 
teaches that a strain applied to a sensor changes a polarization of light (abstract and 
column 2, lines 40-50). The motivation would have been to improve the sensing 



Application/Control Number: 10/756,183 Page 8 

Art Unit: 2883 

capabilities of the parameter, since the change in polarization would be easily 
measurable and would be directly correlated to the change in the parameter. 

Regarding claim 13, Beasley in view of Rowe teaches the limitations of the base 
claim 12. Beasley also teaches a layer (24) sensitive to the parameter (column 2, lines 
8-15, column 4, lines 3-16) is disposed on a flat surface of the D-shaped portion. 

Regarding claim 16, Beasley in view of Rowe teaches the limitations of the base 
claim 13. Beasley also teaches that the layer strains the D-shaped portion in response 
to a change in the parameter (column 2, lines 8-16, column 4, lines 3-16). 

Regarding claim 19, Beasley in view of Bergh teaches the limitations of the base 
claim 13. Beasley also teaches that the D-shaped portion comprises a first D-shaped 
waveguide (10A) and a second D-shaped waveguide (10B) optically coupled together 
(column 3, line 24 - column 4, line 45) with a layer (24) disposed between the first and 
the second D-shaped waveguides (Figure 5). 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Beasley 
in view of Rowe as applied to claim 13 above, and further in view of Hartman. 

Regarding claim 14, Beasley in view of Rowe teaches the limitations of the base 
claim 13. Beasley does not teach that the parameter includes at least one of the 
members of the group consisting of heat, humidity, light, electric field, magnetic field 
and chemicals. Hartman teaches an optical sensor wherein a refractive index of a layer 
changes in response to at least one of the members of the group consisting of heat, 
humidity, light, electric field, magnetic field, and chemicals (column 14, lines 41-59). It 
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would have bee obvious to one of ordinary skill in the art at the time of the invention to 
modify the sensor of Beasley with the measurand of Hartman. The motivation would 
have been to expand the functionality of the sensor. 

Claims 17 and 20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Beasley in view of Rowe as applied to claims 12 and 19, respectively, above, and 
further in view of Bailey. 

Regarding claim 17, Beasley in view of Rowe teaches the limitations of the base 
claims 12. Beasley does not teach that a transverse outer dimension of the waveguide 
is greater than 0.3 millimeters. Bailey teaches an optical sensor and sensing method 
comprising a D-shaped optical waveguide (Figures 9-13, 15-17, 20-22, and 24), wherein 
a transverse outer dimension of the waveguide is greater than 0.3 millimeters (page 1 , 
paragraph 5). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to incorporate the transverse outer dimension of greater than 0.3 
millimeters, as taught by Bailey, in the waveguide of Beasley. The motivations would 
have been to improve packaging, reduce losses, and resist damage (Bailey, page 1 , 
paragraph 7). 

Regarding claim 20, Beasley in view of Rowe teaches the limitations of the base 
claim 19. Beasley does not teach that the first and second D-shaped waveguides 
include a plurality of cores. Bailey teaches an optical sensor and sensing method 
comprising first and second D-shaped optical waveguides wherein the first and second 
D-shaped waveguides include a plurality of cores (Figures 20-22). It would have been 
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obvious to one of ordinary skill in the art at the time of the invention to include the 
multiple cores of Bailey in the waveguides of Beasley. The motivation would have been 
to increase the number of waveguiding paths (Bailey, page 1, paragraph 9). 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry Martin Blevins whose telephone number is 571- 
272-8581. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on 571-272-2415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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SrpervisoTy Patent Examiner 
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